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WHAT IS CLAIMED IS: 

An electric field relaxing material 
comprising a mixture of a swellable inorganic lamellar 
silicate (A) and a silane coupling agent (B) , wherein 
a weight ratio of A to. B is 1/1000* to 2/1. 

(Excerpt from the description) 

A swellable inorganic lamellar silicate 
according to the present invention is structurally a 
phyllosilicate of an SiO* tetrahedron with a 
theoretical Si to O ratio of 2:5, having a crystalline 
structure in which crystalline unit cells are repeated 
in the thickness direction. A typical example can be 



1 



expressed by the following chemical formula: 
where : 

W is an interlayer ion that may include one 
or more kinds of cationic ions; 

X is an ion at an octahedral site, 
comprising Mg 2+ or Mg 2 * that is partly substituted with 
at least one kind of ion selected from the group 
consisting of Li*, Fe 2+ , Ni 2 *, Mn 2 % Al 3 * and F 3 *; 

0 is oxygen; and 

Z is one or two kinds of ion selected from 

F~ and 0H~. 

In accordance with the present invention, 
the Si 4 * at the tetrahedron sites may be substituted 
with Ge 4+ or partly substituted with Al , Fe , B , or 
the like, and these are included in the swellable 
inorganic lamellar silicate of the present invention. 

Specific examples are clay-based and mica- 
based material including naturally occurring substance 
such as montmorillonite and vermiculite, or synthetic 
material synthesized in accordance with the above 
general formula by fusion or hydrothermal synthesis, 
such as tetrasilisic mica, taeniolite, and hectoliter. 

Among those mentioned above, particularly 
the synthetic material is preferable because they 
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contain less impurities and has uniform composition, 
making it possible to obtain a uniform crystal. 
Particularly preferable from the viewpoint of 
crystalline flatness and large crystalline size is 

W^ai-ot+k * M*" 2.8 -x— 3.2 -x ^ l x ( S i 3.s~4Lo 0 1 o ) F 1.8—2.0 

or 

W Xw .ai^x+o« * 2 * -x~3.2-x ^ * x ( 8 i 3,5^4.0^ * 0) (OH) x.b— 2.0 

where x ~ 0.8 to 1.2. 

The interlayer ion W is not particularly 
limited as long as it comprises one or more kinds of 
cationic ion. Preferably, 40% and more, more 
preferably 60% or more, and even more preferably 85% 
or more of the interlayer ion W comprises Li+, Na+, 
Ag+, or 

R t — N — Rs 

where R x is an alkyl group with carbon number of 1 or 
more and 6 or less, R 2 to R 4 are hydrogen or an alkyl 

group with carbon number of 1 to 3) , or their mixtures. 

... 

The silane coupling agent according to the 
present invention is not particularly limited and may 
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include amino-based silane coupling agents; vinyl- or 
methacryloxy-based silane coupling agents; epoxy-based 
silane coupling agents; methyl-based silane coupling 
agents; chloro-based silane coupling agents; anilino- 
based silane coupling agents; mercapto-based silane 
coupling agents; and their mixtures. The silane 
coupling agent as a major component may be selected 
appropriately depending on the particular purpose of 
use of the field relaxing material. Preferable 
examples are the following: 

Epoxy-based silane coupling agent with the 



structure : 



H.C-CH-CJfa-0-(CH.).-Bi- (OR") 3 - ffl 

"to 

H»C-CH-(CH 2 ) B -Sl- (0R")». B 



\/ 1 



/Cfl; *^CH- (CHs.) n -Si~ ( OR") , _ m 

o jl l I 



Chloro-based silane coupling agent with the 



structure : 



G£ (CH Z ) D -Si- (OR") 5 - m 
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Vinyl-based silane coupling agent with the 



structure : 



CHi = CH 



S i 
I 

Ri 
m 



{ OR") 3 _ 



m 



Methyl-based silane coupling agent with the 



structure : 



CHs-Si- (OK") s _ m 



I 



Methacryloxy-based silane coupling agents 



with the structure: 



CHz~C~-COO~~ ( CH Z ) n 
I 

C Hs 



S i 
! 

R' 
w 



( OR") 3 - 



m 



These examples are preferable from the 
viewpoint of dispersibility . Particularly, the vinyl- 
based silane coupling agent and the chloro-based 
silane coupling agent are preferable from the 
viewpoint of electric characteristics* 

In the above, m is 0 or 1; n is an integer 
from 1 to 10; R f is a hydrocarbon residue selected 
from alkyl groups, phenyl groups, and cyclohexyl 
groups with carbon number of 1 to 10; and R M is a 
hydrocarbon residue selected from alkyl groups with 
carbon number of 1 to 10. 

In accordance with the present invention, 
it is necessary that the weight ratio of the swellable 
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inorganic lamellar silicate (A) to the silane coupling 
agent (B) , or A/B, be 1/1000 to 2/1, preferably 1/300 
to 1/10. This is because when the ratio is greater 

+ 

than 2/1 , the composition is brittle and tends to 
crack or is subject to cleavage. On the other hand, if 
the ratio is smaller than 1/1000, the field relaxing 
effect is totally lost and the material is easily 
destroyed. 
... 

A process of manufacturing the material 
according to the present invention is described below. 
It should be noted, however, that the following 
description is by way of example only and the present 
invention is not limited thereby. 

First, dispersions of the swellable 
lamellar silicate in various solvents are prepared. 
The solvents used are not particularly limited; 
preferably, they may include water, alcohol, and a 
mixture thereof, from the viewpoint of dispersibility . 
In such systems, the swellable lamellar silicate 
becomes fine particles due to its swelling property so 
that it can be dispersed in sol form without 
coagulating. 

The silane coupling agent is also dispersed 
in solvents such as alcohol, hydroalcohol, and the 
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like, and is then mixed with the above swellable 
lamellar silicate dispersion. After mixing 
sufficiently, the mixture is dried and solidified, and 
then molded into various forms, such as sheets and 
blocks. Upon such molding, the mixture may be applied 
onto a film-like material, dried, and then peeled. 
When the purpose is a capacitor, the mixture may be 
directly applied onto a metal or a film. When the 
purpose is a cable, the mixture may be directly 
applied to a wire and then dried. 
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